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Description 

BACKGROUND OF THE INVENTION 
5 1. Filed of the Invention 

[0001 ] The present invention relates to a modified milk powder formula for babies of newly born to nine months old, 
and modified milk powder for infants of nine months old to three years old. 

10 2. Brief Description of the Background Art 

[0002] * Modified milk powder is ingested as a substitute of mother's milk by many neonates, babies, and infants, and 
has been widely used as an excellent nourishing means in many countries. On the other hand, since a renal function is 
not thoroughly reached maturity especially in babies and infants, it is difficult to increase a protein level in a meal, and 
75 limitation of proteins is carried out. Therefore, in spite of the intrinsically most remarkable growing period, it is impossi- . 
ble to increase proteins in a meal, which are most important for growth, so that it is difficult to promote further growth of 
babies and infants with mere commercial modified milk powder. 

[0003] Furthermore, it is known that babies and infants lose little by little an immune antibody (IgG) received from 
their mother and their resistance to infection gradually decreases at the time exceeding six months after their birth. 

20 From this point of view, it is also desirable to actively supplement sufficient nutrition, particularly proteins which posi- 
tively act on immunity, but the supplementation is difficult from the reason mentioned above, too. 
[0004] Therefore, at some of commercial modified miik powder, an attempt has been made to add an immunity-acti- 
vating peptide from the components of cow milk. In case of babies and infants, however, it is desirable to activate own 
immune system of living body by modifying the ingredients of a meai, but regrettably, there is almost no such example. 

25 [0005] On the other hand, glutamine is known as a nutrition component necessary for restoring gastric or intestinal 
mucous membranes, and is used as an ingredient of drugs for gastrointestinal diseases. However, there is no informa- 
tion indicating that glutamine may improve nutrition of babies and infants and also activate the immune system. 

SUMMARY OF THE INVENTION 

30 

[0006] An object of the present invention is to improve nutritional effects of modified milk powder and activate immu- 
nity of neonates, babies and infants, which is prone to decrease, by focusing on effective utilization of dietary proteins 
difficult at conventional modified milk powder. 

[0007] - The present invention relates to a composition comprising modified milk powder, and glutamine and/or a 
35 peptide containing glutamine. 

[0008] Also, the present invention relates to a method for improving nutritional effect of modified milk powder, com- 
prising administering to a human or animal an effective amount of a composition comprising modified milk powder, and 
glutamine and/or a peptide containing glutamine. 

40 DETAILED DESCRIPTION OF THE INVENTION 

[0009] As a result of extensive studies for achieving the above and other objects, the present inventors have found 
that addition of crystalline glutamine, a principal amino acid in intracellular fluid, to modified milk powder promotes the 
growth and activates the immunological competence without Increasing an urea nitrogen level In blood which is an 

45 index of overabundance of dietary proteins. 

[0010] The composition comprising modified milk powder, and glutamine and/or a peptide containing glutamine of 
the present invention (hereinafter referred to as the composition of the present invention) has more excellent growth 
promoting effect and* immunity- activating effect than conventional modified milk powder, i.e., modified milk powder 
which contains neither glutamine nor peptide containing glutamine. 

so [001 1] Glutamine used in the present invention is different from protein glutamine contained in modified milk pow- 
der, and is glutamine which exists as a free amino acid. Both D-form and L-form may be used as such glutamine; how- 
ever, L-form is preferred. 

[0012] Glutamine can be made by chemical synthesis or fermentation for the composition of the present invention, 
irrespective of the source. However, a single substance of a high purity is preferred/ For example, it is preferred to use 
55 glutamine having a purity higher than that prescribed in Japanese Standards of Food Additives. 

[0013] The peptide containing glutamine for use in the present invention is preferably* a peptide containing L- 
glutamine in an amount of 20% or more of the number of the total amino acid residues contained in the peptide. The 
peptide may be a peptide made by chemical synthesis or peptide components obtained by hydrolysis of animal or plant 
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proteins. In addition, from the viewpoint of digestion and assimilation, the peptide has preferably a molecular weight of 
2000 or less, and particularly preferably 1000 or less. The shortest peptide which can be used is a dipeptide. The pep- 
tide is preferably a peptide which can release glutamine in a living body after the administration. Other amino acids con- 
stituting the peptide are not particularly limited. 

5 [001 4] The composition of the present invention can be manufactured, for example, by adding the above glutamine 
and/or peptide containing glutamine to conventional modified milk powder. Alternatively, the composition of the present 
invention may be manufactured by designing modified milk powder for babies and infants containing new components, 
and then adding glutamine and/or peptide containing glutamine thereto. The mixing rate of glutamine and/or a peptide 
containing glutamine is preferably 5 to 1 70% by weight, particularly 5 to 33% by weight, calculated as glutamine, based 

w on protein weight in the modified miik powder. 

[0015] With regard to methods for mixing glutamine, a rocking mixer, a full-corn blender and the like may be men- 
tioned but general techniques for powder mixing can be used. Furthermore, it is possible to enhance the solubility for 
facilitating preparation at use by spay-drying the resulting mixture. 

[0016] The composition of the present invention can contain a carrier. Specifically, glutamine or a peptide contain- 
15 ing glutamine may be mixed into, other than modified, milk powder, other components as nutrition supplementary foods 
for adding to modified milk powder, such as any of a protein, a peptide, a fat, a carbohydrate, a vitamin, and a. mineral, 
or a mixture thereof. At that time, it is possible to combine the above with an excipient, a taste-adjusting agent, a dye or 
pigment, and the like. 

[0017] Among the above components, it should be avoided to mix more. amount of a protein or a peptide than nec- 
20 essary, in consideration of load on kidneys of neonates, babies and infants. 

[0018] The composition of the present invention thus manufactured may be distributed as it is, like commercial 
modified milk powder, i.e., in form of a powdery mixture. 

[0019] In addition, the composition of the present invention may be administered via general administration routes 
such as oral administration, intestinal administration, and intravenous administration, and it may be distributed with 
25 changing into more proper form in accordance with the administration<route. Examples of the form include tablets, gran- 
ules, fine particles, solutions, and the like. 

[0020] The composition of the present invention can be diluted by a diluent. Examples of the diluent include water, 
physiological saline, juice, and the like. 

[0021] The composition of the present invention can be administered to a human or animal, and the age of the 
30 human or animal is not particularly limited. However, it is preferably administered to a baby or infant, particularly a 
human baby or infant of 3 years or less. - 

[0022] The dose and frequency of the administration vary depending on age, nutritional conditions, and the like, but 
for example, in human, after the composition of the present invention is diluted with a diluent such as water at an appro- 
priate concentration according to the prepared milk powder, it is administered at an amount of several decades milliliters 
35 to several liters, preferably several hundreds milliliter to several liters, in terms of.the diluted solution of the composition, 
once to several times per day. 

[0023] - According to the present invention, saving of proteins in modified milk powder is effected and, as a result, 
effects equal to or higher than those obtainable by adding a larger amount of proteins to modified mitk powder can be 
attained without accompanying increase of proteins in modified milk powder which is hitherto difficult and by adding 
40 glutamine and/or a peptide containing glutamine to modified milk powder. Accordingly, it becomes possible tqimprove 
remarkably nutritional effects of milk powder for babies and infants, while the nutritional effects of the conventional milk 
powder is reaching almost its limit. 

[0024] Moreover, the composition of the present invention possesses a more excellent growth promoting effect and 
immunity-activating effect than conventional modified milk powder, i.e., modified milk powder which contains neither 
45 glutamine nor a peptide containing glutamine. 

[0025] The present invention will be further explained with reference to Examples. However, the present invention 
is not limited thereto. 

Example 1 

so 

[0026] Four-week-age male rats (the Donryu strain) were fed 20% protein diet for one week. Then, glutamine (Gin) 
and glutamic acid (Glu) each were mixed into 3% protein diet at the level of 5% (w/w) and offered to the rats for three 
weeks. Also, a 20% protein diet group and a 3% protein diet group were set as controls. Upon each rat, body weight, 
weight of tissues, blood urea nitrogen (BUN), the level of leukocytes, the level of erythrocytes, hematocrit, the level of 
55 platelets, and production of TNF-a by peritoneal macrophage as an index of immune response were determined. 

[0027] Table 1 shows the component of each experimental diet, Table 2 shows results of the increase of body 
weight, weight of tissues and BUN, and blood profile, and Table 3 shows results of the index of immune response of 
each experimental group. 
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Table 1 





Control group (20% pro- 


Control group (20% pro- 


Gin group 


Glu group 




tein) 


tein) 






Amino acids 


0% 


0% 


5% 


5% 


Gin (ratio to proteins) 


0% 


0% 


5% 


0% 




(0%) 


(0%) 


(167%) 


(0%) 


Glu (ratio to proteins) 


0% 


0% 


0% 


5% 




(0%) 


(0%) 


(0%) 


(1 67%) 


Proteins 


20% 


3% 


3% 


3% 


Fats 


5% 


5% 


5% 


5% 


Carbohydrates 


68.3% 


85.3% 


80.3% 


80.3% 


Vitamin mixture 


1% 


1% 


1% 


1% 


Choline chloride 


0.2% 


0.2% 


0.2 


0.2% 


Mineral mixture 


3.5% 


3.5% 


3.5% 


3.5% 


Filter paper powder 


2% 


2% 


2% 


2% 
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Table 2 





Control group (20% pro- 
tein) 


Control group (20% pro- 
tein) 


Gin group 


Glu group 


Initial body weight 


167.413.4 


160.712.8 


167.2±2.9 


167.5±3.1 


Body weight at the end of experi- 
ment 


280.1±5.6 


190.514.6 


200,213.1 


180.5+3.8 


Lever weight (g/100g body weight) 


4.3±0.2 


3.610.1 


3.810.1 


3.810.2 


Spleen weight (mg/1 OOg body 
weight) 


222.0±8.3 


179.9±9.5 


175.6±8.6 


179.7±8,0 


Blood urea nitrogen (mg/dl) 


22.0±3.8 


18.312.5 


18.9±2.1 


^ 18.8±2.9 



Table 3 



Component 


Control group (20% pro- 
tein) 


Control group (20% pro- 
tein) 


Gin group 


Glu group 


Leukocytes (x10 2 /uJ) 


89.8±5.8 


59.416.6 


54.812.1 


57.015.2 


Erythrocytes (x10 2 /u.l) 


809112 


769124 


797110 


77417 


Hematocrit 


4811 ' 


4611 


4610.1 


4511 


Platelets (x10%l) 


7917 


6012 


7212 


6413 


Production of TNF-a by peri- 
toneal macrophage (pg/ml) 


79.113.4 


10.612.9 


20.112.5 


9.812.9 



[0028] As a result, feeding of the low protein diet resulted in remarkable decrease of body weight in the 3% protein 
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diet group, but this phenomenon was observed in the Gin diet group and feed efficiency and efficiency of protein utili- 
zation of feed are higher than those in the 3% protein diet group. However, this beneficial phenomenon was not 
observed in the Glu diet group. Furthermore, the production of TNF-cc by peritoneal macrophage, i.e., an index of 
immune response showed a similar tendency that remarkable suppression was observed in the 3% protein diet group, 
and improvement was observed in the Gin diet group but no improvement in the Glu diet group. Similarly, the level of 
platelets regarded as important at immune function shows that remarkable suppression was observed in the 3% protein 
diet group, and improvement was observed in the Gin diet group but no improvement in the Glu diet group. From the 
above, Gin improves a nutritional state under limited dietary proteins and also promotes normalization of immunological 
competence. 

Example 2 

[0029] Four-week-age male rats (the Donryu strain) were fed 20% protein diet as shown in Table 1 for one week. 
Then, using commercial modified milk powder (milk serum protein, soybean oil, lactose, and various vitamins and min- 
erals were mixed; level of proteins was from 1 2 to 1 3% by weight) as a control, glutamine (Gin) was mixed into the com- 
mercial modified milk powder at the level of 0.3, 0.65, 1 , or 5% (ratio of glutamine to proteins became 2, 5, 8, or 40%), 
and each diet was offered (free ingestion) for two weeks. Upon each rat, body weight, weight of tissues, blood urea 
nitrogen (BUN), the level of leukocytes, the level of erythrocytes, hematocrit, the level of platelets, and production of 
TNF-cc by peritoneal macrophage as an index of immune response were measured. 

[0030] Table 4 shows the composition of each experimental diet, Table 5 shows results of the increase of body 
weight, weight of tissues and BUN, and Table 6 shows results of the blood profile and index of immune response of each 
experimental group. 



Table 4 





Control group 


0.3% Gin group 


0.65% Glh group 


* 1% Gin group 


5% Gin group 


Gin (Ratio to protein) 


0% (0%) 


0.3% (2.3%) 


0.65% (5%) 


1%(7.7%) 


5% (38.5%) 


Protein 


.13% 


13%. 


13% 


13% 


13% 


Fats 


28% 


28% 


28% 


28% 


28% 


Carbohydrates 


52.3% 


52% 


•51.7% 


51.3 


47.3% 


Vitamin mixture 


1% 


1% 


1% 


1% 


1% 


Choline chloride 


0.2% 


0.2% 


0.2 


0.2% 


0.2 


Mineral mixture 


3.5% 


3.5% 


3.5% 


3.5% 


3.5% 


Filter paper powder 


2% 


2% 


2% 


2% 


2% 



Table 5 





Control group 


0.3% Gin group 


0.65% Gin group 


1% Gin group 


5% Gin group 


Initial body weight 


163.712.8 


163.912.7 


164.012.6 


164.112.8 


164.212.5 , 


Body weight at the end 
of experiment 


230.115.2 


233.116.5 


238.214.8 


241.715.1 


245.817.5 


Lever weight (g/100g 
body weight) 


4.610.3 


4.710.5 


4.810.4 


4.910.3 


5.110.5 


Spleen weight 
(mg/100g body 
weight) 


241.016.5 


243.015.1 


243.017.2 


245.016.1 


243.015.8 


Blood urea nitrogen 
(mg/dl) 


20.112.4 


20.511 .8 


22.112.7 


23.413.1 


24.113.5 



EP 1 097 646 A2 



Table 6 





Control group 


0.3% Gin group 


0.65% Gin group 


1%Gln group 


5% Gin group 


Leukocytes (x10 2 /^l) 


80.4±4.5 


82.815.8 


83.3±5.2 


81.814.9 


82.315.1 


Erythrocytes (x10 2 /uJ) 


812±21 


815±19 


815±23 


824±15 


830112 


Hematocrit 


4711 


48±1 


49±1 


48±1 


4911 


Platelets (x10 4 /uJ) 


78±5 


79±7 


8i±a 


83±7 


8515 


Production of TNF-cc 
by peritoneal macro- 
phage 


159.1123.9 


148.1 ±33.4 


180.7±15.4 


189.2123.7 


223.7133.4 



[0031] As a result, no difference in body weight and any of the other indexes between the 0.3% Gin group and the 
control group (Gin 0%) was observed, but a slight difference in body weight was observed at the 0.65% Gin group and 
the production of TNF-cc by peritoneal macrophage was higher than that at the control group. Furthermore, at the 1.5% 
20 Gin group, similar to the Gin group in Example 1 , there were observed differences in the body weight, the level of plate- 
lets, and the production of TNF-oc by peritoneal macrophage, as compared with the control group. Accordingly, it was 
confirmed that addition of Gin to modified milk powder for child-rearing further enhances the nutritional effects, pro- 
motes growth of experimental animals, and enhances the immunological competence. 

[0032] This application is based on Japanese applications No. Hei 1 1-313746 filed on November 4, 1999, the entire. 
25 content of which is incorporated hereinto by reference. 

[0033] While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one of skill in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

30 Claims 

1 . A composition comprising modified milk powder, and glutamine and/or a peptide containing glutamine. 

2. The composition according to claim 1 , wherein the glutamine and/or a peptide containing glutamine is contained at 
35 an amount of from 5 to 1 70% by weight calculated as glutamine based on protein weight in the modified milk pow- 
der. 

3. The composition according to claim 1 or 2, wherein the peptide containing glutamine has a molecular weight of 
2000 or less. * 

40 

4. The composition according to any one of claims 1 to 3, wherein the modified milk powder is modified milk powder 
for babies or infants. 

5. The composition according to any one of claims 1 to 4, further comprising a diluent or carrier. ■ 

45 

6. Use of glutamine and/or a peptide containing glutamine as modified milk powder additive. 

7. The use of glutamine and/or a peptide containing glutamine for improving the nutritional effects of food. 

so 8. The use of glutamine and/or a peptide containing glutamine for promoting the growth of a baby or an infant. 

9. .The use of glutamine and/or a peptide containing glutamine for activating the immune system of a mammal. 

10. The use of glutamine and/or a peptide containing glutamine for the preparatiort'of a composition for activating the 
55 immune system of a mammal. 

1 1 . The use according to anyone of the claims 6 to 1 0, wherein the glutamine and/or the peptide containing glutamine 
is comprised in a composition as defined in any of the claims 1 to 5. 
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12. The use of glutamine and/or a peptide containing giutamine for improving the utilization of polypeptides contained 
in the food of a human or an animal. 
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